Intramolecular DNA triplexes in supercoiled plasmids. I. Effect of loop size on formation and stability.
The capacity of four oligopurine.oligopyrimidine (pur.pyr) sequences with different lengths of interruptions in the center [GAA)4(N)n(GAA)4G) (n = 3, 5, 7, and 9) to adopt intramolecular DNA triplexes was evaluated in recombinant plasmids. The hyperreactive patterns of the pur.pyr inserts to specific chemical probes (OsO4, diethyl pyrocarbonate, and dimethyl sulfate) at the base pair level demonstrate that intramolecular triplexes with identical 12-base triads in the stem but with different loop sizes (4, 6, 8, and 10 bases) can form in supercoiled plasmids. Furthermore, the extent of OsO4 modification was measured as a function of temperature and of average negative supercoil density. In addition, the transition free energy of B-DNA to triplexes at pH 4.5 was determined by two-dimensional electrophoresis. These comparative studies show that longer loops require more supercoil energy for triplex formation and are less thermostable than triplexes with shorter loops. Also, it may be that not only the loop size but the base composition of the loop region affects the structural transition and triplex stability. Thus, these results significantly broaden the range of natural pur.pyr sequences that may adopt triplexes.